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CROU’TEI PROMOTION 

This is a division of Ser. NO. 628,002 filed July 5.1984, 
now abandoned, which was a continuation of Ser. No. 
462.587 filed Jan. 31, 1983. now abandoned. 

BACKGROUND OF THE INVENTION 
The chemistry and use of P-phenethanolamincs has 

been extendvety investigated. A number of these com- 
pounds have been reported to have beneficial cardiac 
activities; see U.S. Pat. NO. 3.987.200. Such compounds 
also are known to have sympathomimetic activity. and 
have found utility as utcro-relaxing agents: Van Dijk et 
al., Recueii, 92, 1281 (1973). More recently, a group of 
&phenethanolamines have been reported as possessing 
anti-hyperglycemic activity, and have been found effec- * tive in promoting the loss of weight in animals. EPO 
No. 6735 published Jan. 9. 1980. 

An object of this invention is to provide a new use for 
certain &phentthanolamines. This invention provides a 
method for promoting the growth of domesticated ani- 
mals employing fi-phenethanolamines. 

SUMMARY OF THE INVENTION 
This invention provides a method for increasing 

weight gain in animals and improving the efficiency of 
, feed utilization and the quality of the carcass. The in- 

. vention is more particularly directed to a method for 
promoting growth and improving feed eficiency and 
leanness comprising administering an effective amount 
of a compound having the formula 

wherein: 
RI is hydrogen, hydroxy, or methoxy; 40 
R2 is hydrogen or fluoro, 
RI is hydrogen or Cl-Cz afkyl; 
R4 is hydrogen or methyl: 
Rs is hydrogen, fhxoro, nitro, hydroxy, S9CH3 or 

45 

50 

55 

60 

6S 

CON& provided that Ri is hydrogen only when 
RS is nitro or SO3CH3; and the acid addition salts 

t thereof. 
A preferred method for promoting growth and im- 

proving feed efficency and leanness according to this 
invention employs a compound of the above formula 
wherein Rt is hydroxy, R* is hydrogen, R3 is hydrogm 
or methyl and R4is methyl. The method is most prefera- 
bly practiced employing a compound wherein RI and 
R5 both are hydroxy and Rz and R3 both are hydrogen 
and R4 is mctbyL Whm RI is hydroxy or methoxy, it 
preferably is in the para position. when Rs is other than 
hydrogen, it also is preferably in the para position. 

This invmticm also provides an animal feedstuff corn- 
prising a /3-phenethanolamine of the above formuia 
tog&u with a suitable carrier therefor. 

DETA,ILED DESCRIPTION OF THE 
INVENTION 

The compounds employed in the method provided 
by this invention are either known in the art or are 
readily prepared by wdl krlOWn SyMhetiC pr~cuiuru. 
A particularly preferred method cmpIoys I-(3-hydroxy- 
pheny!)-2-[1-merhyl-3-(4-hydroxyphenyl)- 

5 
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propylamino]-ethanol. This fl-phenethanolamine is dis- 
closed in South African Patent No. 673,994 published in 
Mav. 1967. The most Dreferred embodiment of this 
inv&tion employs l-(4-hydroxyphenyl)-2.[I-methyl-3- 
(4-hydroxyphenyl)-propylamnol]ethanol. a compound 
disclosed as having utero-relaxing activity by Van Dijk 
et al. in Recueif, 92 1281 (1973). 

The compounds to be employed in the method of this 
invention are readily prepared by reaction of a styrene 
oxide with a 3-phenyipropyiamine derivative. For ex- 
ample, a styrene oxide such as 2-fluorostyrenc oxide can 
be reacted with about an equimolar quantity ofan amine . 
such as I-methyl-3-(4-nitrophenyI)propytaminr in an 
unreactive organic solvent such as ethanol, methanol, 
n-propanol, dioxane, or the like. The reaction generally 
is carried out at a temperature of about 50’ to about 120 
C., and at such temperature the reaction routinely is 
substantially complete within about 6 to about 10 hours. 
The product, a fi-phenethanolamine, is readily isolated 
by simply removing the reaction solvent, for instance 
by evaporation under ieduced pressure, and further 
purification can be accomplished if desired by standard 
techniques, in&ding crystallization, chromatography, 
acid-base extraction, and the like. 

An alternative method for preparing the P-phene- 
thanolamincs to be employed in the present method 
comprises reacting a mandelic acid derivative with a” 
3-phenylpropylamine derivative to provide an amide, 
which upon subsequent reduction provides a compound 
of the above formula. For example, a phenylpropyla- 
mine derivative such as I-methyl-3-(3-fluorophenyl)- 
propylamine can be reacted with an acylating agent 
such as a hydroxy protected mandelic acid halide, or 
preferabiy simply reacted with a mandelic acid in the 
presence of a common peptide coupling reagent such as 
N,N’-dicyclohexyicarbodiimide. carbonyldiimidazole. 
N-ethoxycarbonyl-2tthoxy-1,2dihydroquinoline, 
commonly referred to as EEDQ. The direct coupling 
reaction generally is conducted in an organic solvent 
such as benxene or N,Ndiiethylfonnamide, and nor- 
mally is complete after about 2 to 48 hours when carried 
out at about -30’ to about 100’ C. The product is an 
amide .that is readily isolated by simply filtering the 
r&&on mixture and then removing the reaction sol- 
vent. The amide thus formed is next reduced by reac- 
tion with a common reducing agent such as diborane or 
the lie to provide a P-phmethanokxmine defined by the 
above formula. 

A simii, yet ahemative, method of synthesis wm- 
ptises reacting a phenethanolaminc with a phcnylethyl 
ketone tc provide a Schiff base, which upon reduction 
gives a compound to be employed in the present 
method. For cxampb, a phmethanolamine such as 2- 
hydroxy-t-(4-hydroxyphmyl)cthykunine can be re- 
acted with a ketone such as methyl 2+hydroxy- 
phmyl)ethyl ketone to provide the corresponding im- 
inc, which upon reduction, for instance with 5% palla- 
dium on carbon, provides l-+hydroxyphmyl>2-[l- 
methyl-3+-hydroxyphenyi)propyhmino]ethanol: 

It should be noted that the compounds to be em- 
ployed in the method of this invention possess at least 
one asymmetric cmter (i.e. the carbinol cm@, and 
when R3 and R4 differ, the compounds possess two 
asymmetric centers. Since employment of individual 
opt&I isomers necessitates preparing the &phme- 
t&no&mines from optically active starting materials, or 
using costly separation procedures, a preferred embodi- 
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ment of this invention emplOyS a mixture of optical 
isomers. For example, 1-(4hydroxyphenyl>2-( I-meth- 
yl-3-(4hydroxyphcnyl)propylaminojethanol is prefera- 
bly prepared from racemic mixtures of starting materi- 
als, e.g. dl-l-methyl-3-(4hydroxyphenyl)propylamine 5 
and dl4hydroxystyrene oxide, to provide a mixture of 
all four possible optical isomers of the product. The 
mixture of optical isomers is employed in the method 
without subsequent separation of isomers. 

Since the &phenethanolamines to be employed in the lo 
present method arc inherently basic. they readily form 
acid addition salts with any number of inorganic and 
organic acids. These salts can be employed in the 
method of the invention, and often are preferred to the 
free base since they generally are more soluble in sol- I5 
vents such as water and are more conveniently formu- 
lated as an animal feedstuff. Acids commonly employed 
to form acid addition salts include mineral acids such as 
hydrochloric acid, sulfuric acid. phosphoric acid, per- 2. 
chloric acid and the like: and organic acids such as 
acetic acid, citric acid, succinic acid, pars-toiuene sul- 
fonic acid, methanesulfonic acid, lactic acid and the 
like Preferred salts to be employed in the present 
method include the hydrochlorides and hydrobromides. 

Typical fi-phmcthanolamines to be employed in the 2.5 
method of this invention include the following: 
l-(3-hydroxyphenyl)-2-[I-methyl-l-ethyl-3-(4 

..;. aminocarbonyIphenyl)propyfaminojethanoi: 
~~l-(2-fluoro-4hydroxyphenyl)-2-[1-methyl-3-(4fluoro- 3. 

phenyl)propylamino]ethanol; 
“1-(4hydroxyphenyl)2-[3~3-~~ph~yI)- 

propylamino]ethanok 
l-f3-hvdroxv-2-fluoroohenyl~2-[3<4methylsulfonyl~- 

~ropylammoJethan& - - - _ . 35 
l-(4methoxyphenyl)-2-[1-methyl-3-(4hydroxyphenyl)- 

propylamino]ethanoi; 
l-phenyi-2j1,l-dimethyl-3-(3-methyisulfonylphenyl)- 

propylamino]ethanol; 
- 1-(4hydmxypheny1)-2-[1,1-dimethy1-3-(4hydroxy- 4o 

phenyl)propylamino]ethanol hydrochloride; 
~‘-I-@henyl)-2~~-methyI-3~4~tmph~yI~ 

propylamino]et.hanol; 
l-(3-hydroxyphenylf[l-methyl-3-(4fluomphenyI> 

propylainojerhanol succinate; 
1-(4hydroxyphenyl)-2-[I-methyl-l-ethyl-34 

aminocarbonylphenyl)pmpylamino]ethanol; 

45 
4 

l-f4hydroxyphenyl)-2-[Wdimethyl-3-phenyl- 
pmpylaminoJcthano1 hydrobromide; and 

d-l-(4hydmxyphettyl)-2-[Wdimethyl-3-Whydroxy- 50 
phenyl)propylamino]ethanoI. 
The method of promoting groti and Improving 

leanness and feed efficiency provided by thii invention 
is practiced by admi&tering an effective amount of a 
compound dctined above to ,a warm-blooded animal 55 
that receives a nutritionally adequate diet. The method 
generally will be practiced on7domesticated animals 
raised for human meat conaumptiou. for example gro- 
wer/fmisher swine, poultry, ruminants and the like. In a 
preferred embodiment the growth of pigs, chiikens and 60 
turkeys is promoted employing a B-phenethanolamine. 
Another preferred embodiment is practiced in rumi- 
nants such as cattle, sheep and goats The method of 
improving leanness is not limited to meat producing 
attim& and cm be .pnicticed on other warm-blooded 6s 
animals, including dogs and cats. This latter embodi- 
meat is partidarty useful when it is deshed to maintain 
mature anj& in a relatively lean physical state. 

4 
The method of the invention is prcferabiy practiced 

by orally administering an effective amount of a & 
phenethanolamine to an animal. Other routes of admin- 
istration can be employed. for instance intramuscular or 
intravenious injection; however, such routes are less 
practical. The amount to be administered to an animal is 
an amount that is effective in causing a promotion of 
growth, or an improvement in the efhciency of utiliza- 
tion of food, or an improvement in carcass quality of the 
animal, for instance in the form of less fatty tissue and 
improved leanness. The effective amount to be adminis- 
tered will vary somewhat depending upon the particu- 
lar animal species being treated and the particular active 
ingredient employed, but generally will be from about I 
to about 1000 parts per million (ppm) of total daily feed 
intake. Such amount will provide a dosage of about 0.05 
to about 50 mg/kg. A preferred embodiment employs 
about 1 to about 2Oq ppm, and more preferably from 
about S to about 100 ppm. A typical amount of active 
ingredient to be administered to swine will be from 
about 5 to about 40 ppm. For example, when practicing 
the method in animals such as ruminants or swine, the 
compound will be added IO the daity feed ration at 
about 5 to about 100 parts per million of the daily feed 
ration. 

For oral administration, the active P-phenethanola- 
mine is preferably admixed with suitable carriers or 
diluents commonly employed in animal husbandry. 
Animal feedstuffs comprising a &phenethanoiamine 
growth promoter as defined herein are provided as a 
further embodiment of this invention. Typical carriers 
and diluents commonly employed in such feedstuffs 
include corn meal, soybean meal, alfalfa meal, rice hulls, 
soybean mill run, cottonseed oil. meal, bone meal, 
ground corn, corncob meal, sodium chloride, urea, cane 
molasses and the like. Such carriers promote a uniform 
distribution of the active ingredient in the finished feed 
ration into which such compositions are added, thereby 
emsming proper distribution of the active ingredient 
throughout the feed. The feedstuff composition pro- 
vided by the invention will contain about 5 to about 95 
percent by weight of active ingredient, and more typi- 
cally about 10 to about 50 percent by weight. As al- 
ready noted, the acid addition salts of the active phene- 
thanoiamines are generally preferred for oral adminis- 
tration, and are thus the preferred form of active ingre- 
dient for the feedstuff compositions of the invention. 

While the preferred method for orally adminiitcring 
the growth promoters is via the daily feed rations, the 
compounds can be incorporated into salt blocks and 
mineral licks, as well as being added directly to drinking 
water for convenient Oral consumption. The com- 
pounds can additionally be formulated with polymor- 
phous materials, waxes and the like for iong-term con- 
trolled release, and administered to an animal as a bolus 
or tabiet only as needed to maintain the desired daily 
payout of active ingredient 

For parenteral administration, the &phenethanola- 
mines can be admixed with conventional carriers such 
as corn oil, sesame oil, carbowax. calcium stearate and 
the like, Such formulations can be molded into pellets 
and administered as ,an injection or as a slowrelease 
subcutaneous implant. Such administrations can be 
made as often as needed to ensure the proper dosing of 
active ingredient to obtain the desired rate-of growth 
promotion and improvement in leanness and feed effi- 
cimcy. 
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While the compounds described herein are effective 
in promoting average daily weight gain and improving 
feed efficiency in animak, they ako cause observable 
improvement in the quality of the meat produced. For 
example. the compounds appear to mobiiiie free fatty 
acids from fatty tissue and depress the deposition of fat 
as the animals gain weight. This reduction of fat is kne- 
ficial since the animal being treated according to the 
invention gains weight in the form of more useable lean 
meat, thereby reducing waste and improving the value 
of the animal thus treated. Also. mature animals that are 
not subject to additional weight gain can be maintained 
in a desirably lean form by administering a compound as 
described herein. 

The practice of the present invention is more fully 
illustrated by the following detailed examples. 

EXAMPLE 1 

Preparation of dl4(benzyloxy)mandelic acid 
A solution of 5.0 g of dl4hydroxy mandelic acid, 20 

11.0 g of benzyl chloride and 10.0 g of potassium car- 
bonate in 50 ml of methanol was heated to reflux and 
stirred for seventy-two hours. The reaction mixture was 
cooled to room temperature and diluted with 50 ml of 25 
water. The aqueous solution was washed twice with 50 
ml portions of benzene, and then was acidified with 
concentrated hydrochloric acid. The aqueous acid solu- 
tion was extracted three times with 50 ml portions of 
ethyl acetate. The organic extracts were combined, 3. 
washed with water and with saturated sodium chloride 
solution and dried. Removal of the solvent by evapora- 
tion under reduced pressure provided 5.7 g of a solid 
which was then recrystallized from 300 ml of toluene to 
afford 5.33 g of dS4@nzyfoxy)mandelic acid. M.P. 35 
153’-155’ c. * 
Analysis talc. for C1sH1404: 
Theory: c 69.76; I5 5.46; 
Found : C, 69.96; H, 5.33. 

EXAMPLE 2 40 

Resolution of dl4(bcnzyloxy)manddic acid to provide 
R(-)+benzyloxy)mandelic acid 

To a stirred solution of 185.6 g of dl4benzyloxy)- I’ 
mandehc acid in 2500 ml of ethyl acerate at 80’ C. was 45 
added in one portion 43.6 g of R(+>cr-methyliila- 
mine. The reaction mixture Was cooled to room temper- 
ature, and the precipitated solid which had formed was 
collected by filtration and washed with fresh ethyl ace- 
tate The solid was rrcrystalirzed twice from a solution 50 
of ninety percent ethanol in water to provide 91.4 g of 
the R(+)-a-methylbenzylamine salt of R(-)4(ben- 
zyloxy)manddic acid. M.P. 208-S209.5’ C. [ab 
-38.6’, [a]3a - 155.3’ (MeOH) 
fiysis cak. for CfizsNO4: 55 
Theory: C, 72.80; H, 6.64; N, 3.69; 
Found : C, 72.95; H, 6.83; N, 3-95. 

To a gined suspension of 91.4 g of the above-named 
salt in 2000 ml of ethyl acetate was added 50 ml of ten 
percent aqueous hydrochloric acid roluti~n. The ague- 60 
ous acid solution was separated, and the organic layer 
washed with water and dried. Removal of the solvent 
by evaporation under re+ed pressure afforded 54.5 g 
of R(-)+knzyloxy)mandek acid, i.e.dR(-)-2+t- 
bauyloxyphatyl>2-hydroxyacetic UP. 65 
IW-161’ C. [a]D - 102.2’; [aha -410.6’ (MeOH) 
Analysis cak. for C1sHt40*: 
?lmxy: C, 69.76; H, 5.4; . 

6 
Found : C, 69.67; H, 5.41. 

EXAMPLE 3 

Preparation of 
dl-I-methyl-3-(J-benzyloxyphenyI)propylamine 

A solution of 40.0 g of methyl 2-(4-benzyloxyphenyl- 
)ethyl ketone and 160 ml of anhydrous ammonia in 300 
ml of ethanol was heated at 75’ C. and stirred for two 
hours. After cooling the reaction mixture to room tem- 
perature, 4.0 g of Raney nickel was added in one par- 
tion, and the reaction mixture then was stirred at 2s’ C. 
for twelve hours under a hydrogen atmosphere at 300 
psi. The reaction mixture next.was filtered and the fii- 
trate was concentrated by evaporation of the solvent 
under reduced pressure to provide an oil. The oil was 
dissolved in I20 ml of 3 N hydrochloric acid. from 
which the product as a hydrochloride salt precipitated. 
The sah so formed was collected by filtration and re- 
crystallized from methanol and toluene to provide 36.2 
g of dl-1-methyl-3-(4-benzloxyphenyl)propyiaminium 
chloride. M.P. 195-197.5’ C. 

EXAMPLE 4 
Resolution of 

dl-1-methyl-3-(4-benzyloxyphenyl)propylamine to 
provide 

R-(->I-methyl-3-(4-benzyloxyphenyl)propylamine a 
A solution of 629.3 g of dl-1-methyl-3-(4-benzyloxy- 

phenyl)propylaminium chloride was converted to the 
free amine by reaction with 95 g of sodium hydroxide in 
400 ml of water. The free amine was then dissolved in 
2OCO ml of methylenc chloride and added to a solution 
of 328 g of Df->mandefic acid in 1000 ml of methanol. 
The mandelic acid salt of the free amine precipitated out 
of solution and was recrystailiid three ties from metha- 
nol to provide 322 g of the R-mandeiic acid salt of 
R-I-methyl-3-(4-benzyloxyphenyZ)propyiamine M.P. 
166’-167 C. [aJo -30’. [a]Jas - 119’ (MeOH). 

The salt so formed was converted to R-I-methylJ+- 
benzyloxyphenyI)propylamine as the free base by reac- 
tion with aqueous sodium hydroxide. 

EXAMPLE 5 
R,R-N-[2-(4-Bcnzyloxyphenyl)-2-hydroxy-1oxoethyl]- 

I-methyl-3-+benzyloxyphenyf)propy!amine 
A solution of 93.9 g or R-1-methyl-3-(4-benzyloxy- 

phenyl)propylamine in 500 ml of N,N-dimethylfotma- 
mide containing 63.0 g of l-hydroxybenzotriazole and 
104.6 g of R-2-(4-b&yloxyphenyl)-2.hydroxyacetic 
acid was cooled to G’ C. and stirred whiSe a soliltion of 
83.6 g of N,N’dicyclohexylcarbdiimide in 300 ml of 
dimethylformamide was added dropwise over one 
hour. The reaction mixture was stirred for twelve hours 
at 3’ C. and then was diluted with IO ml of water, 
stirred for an additional hour, and then cooled to -30’ 
C. in an ice-acetone bath. The reaction mixture was 
tiltered to remove dicyclohexylurea, and then the N- 
trate was concentrated by evaporation of the solvent 
under reduced pressure. The concentrated solution was 
diluted with ethyl acetate and washed with saturated 
aqueous sodium carbonate solution, with water, with 
300 ml of 1N hydrochloric acid, and again with water. 
The organic layer was dried and the solvent was re- 
moved by evaporation under reduced pressure to pro- 
vide the product as a white solid. The solid was rcuys- 
raked once from acetonitrile and again from methanol 
to provide 159.7 g of RR-N-[2-(~benzyloxyphmyl>2- 
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hydroxy-l-oxoethyl]-l-methyl-3-(~benzyioxyphenyl)- 
propylamine. M.P. 145-148’ C. [a]o -15.9’. [c]]es 
-5O.l’ (MeOH). 
Analysis talc for C~tH33N04: 
Theory: c, 77.55; H, 6.71; N, 2.83; 
Found : C 77.04; H, 6.84; N. 2.53. 

5 

EXAMPLE 6 

RR-N-[2-(4-Benzyloxyphenyl)-2-hydroxyethyl]-l- 
methyl-3+benzyloxyphenyl)propylamine 10 

To a stirred solution of 10.0 g of RR-N-[2-(4-ben- 
zyloxyphenyl)-2-hydroxy-l-oxoethyl]-l-methyl-34 
benzyloxyphenyl)propylamine in 500 ml of freshly dii- 
tilled tetrahydrofuran under a nitrogen gas atmosphere 15 
was added dropwise over thirty minutes 41 ml of 2 
molar borane-dimethyl sulfide complex in tetrahydrofu- 
ran. The reaction mixture was stirred at 25’ C. for 
.twenty hours, and then was heated to reflux and stirred 
for an additional three hours. After cooling the reaction 20 
mixture to 25’ C. and stirring for another eighteen 
hours, the excess boranc was decomposed by the slow 
portion-w& addition or 400 ml of methanol. The sol- 
vent was then removed fro the reaction mixture by 
evaporation under reduced pressure to provide the 25 
product as an oil. The oil so formed was dissolved in 
250 ml of hot methanol, and after concentrating the 

As pointed out above, a preferred embodiment of this 
invention employs a mixture Of all four optical isomers 
of the compound of Example 7. This racemic mixture 
can be orepared by the method described above by 
reaction’ of’dl4(benzoyloxy)mandelic acid with dl-l- 
methyl-3-(4-benzyloxyphenyf)propylamine in the pres- 
ence of DCC to give racemic 1-(4benzyloxyphenyl)-2- 
0x0-2-l I-methyl-3-(4-benzyloxypnenyl)propylamino]e- 
thanol. Reduction of the latter compound and subse- 
quent removal of the benzyl groups provides racemic 
1-(4-hydroxyphenyl)-2-[l-methyl-3-(4-hydroxyphenyl> 
propylaminojethanol. This compound is more prefera- 
bly prepared by the following procedure. 

A solution of 32.8 g. (0.2 m) of methyl 2-(bhydroxy- 
phenyl)ethyi ketone and 42.6 g. (0.2 m) of l-(4-hydroxy- 
phenyl)-2-aminoethanl in 380 ml. of ethanol containing 
3.8 g. of five percent. palladium on carbon was stirred 
for sixteen hours at 60’ C. under hydrogen at 55 psi. The 
reaction mixture was then filtered, and the filtrate was 
diluted by addition of 350 ml. of water. The aqueous 
mixture was concentrated to a volume of about 400 ml., 
and then washed with dichloromethane. The aqueous 
mixture was acidified by addition of 50 ml. of cont. 
hydrochloric acid. After standing at room temperature 
for two hours, the aqueous acid mixture was filtered and * 
the tilter cake was washed with 40 ml. of ice water and 
dried at 50’ C. in vacuum to provide 47 g. of l-(4- 
hydroxyphenyl-2[1-methyl-34hydroxypheyl)- 
propylamino]ethanol hydrochloride. M.P. 124’-129’ C. 
Analysis cak. for CrsHzrNOsC1: 
Theory: c, 63.99; H, 7.16; N. 4.15; U, 10.49. 
Found: C 63.77; H, 6.80; N, 3.91; CL 10.68. 

t3C NMR studies demonstrated the product to be 
comprised of 51% RR.SS diasterenme and 49% RS,SR 
diitereomer. 

volume to 125 ml, the product began crystaliizing out of, 
I solution. The crystalline product was cohected by Bl- 3. 

nation and recrystallized twice from methanol to pro- 
vide 6.65 g of RR-N-[2-(kbenzyloxyphenyl)-2-hydrox- 
yethylll-methyl-3-(&benzYloxyphenyl)propylamine. 
M.P. 119’-123.5’ C. 

The amine so formed was diiolved in methanol and 35 
added to a solution of ethereal hydrogen chlorids 
thereby providig 6.49 g of R,R-N-[2-Wen~yloxy- 
phenyl)-2-hydroxyethyl]-I-methyl-3-(4-benzyloxy- 
phenyl)propy~um chloride. M.P. 214.5-216’ C. 

I [alo - 13.4’, [a]365 -30.2’ (MeoH). 40 
&nalysis cak. for C3tH3flO3CI: 

-Theory: c, 74.14; H, 7.ao; N, 270; Cl, 6.84; 
’ ’ Found: C 74.u); H, .98; N, 2.65; CL 6.63. 
. . . 

EXAMPLE 7 4s 
RR-l-(4-HydroxyphenyB-2-[ I-methyl-3-@-hydroxy- 

phenyl)propylamino]ethanol hydrochloride, alao name 

ExAlMPLE 9 

l-Ph~yl-2-[l-methyl-3-(4-nitrophenyi)propyiamino]e- 
than01 

A solution of 5.0 g. (25.9 mM) of t-amino-l-phenyle- 
than01 and 3.55 g. (25.9 mM) of methyl 2fP;nitr0- 
phenyi)ethyl ketone in 60 ml. of toiuene contatmng 10 
mg. of para-toluen&fop$ acid .y(as..b.$ted at refrux 
for six hours in a flask quipped wtth a Dean-Stark trap. 
The water. that formed during the reaction was re- . . . 

8 
EXAMPLE 8 

yl-3-(~hydtoxyphenyl)propyiaminum chloride 
5o moved via the trap, and then tne reacuon mtxmre was 

cooled to room temperature and concentrated to dry- 
A mixture of 51.6 g of RR-N-[2~4-benzyloxy- ness by evaporation of the solvent under reduced pres- 

phenyl>2-hydroxyethyl]-I-methyl-3-(4bettQ’loxy- sure. The solid product that remained was dissolved in 
phenyl)pmpylamhtium chloride and 5.0 g of Raney : 50 ml. of tetrahydrofuran and the solution was heated to 
nickel in 2 liters of ethanol and 2 liters of ethyl acetate 55 : reflux. A solution of 13.5 ml. of 2N. borane-methyl sul- 
was stir& at 25’ C. for four and one-half hours under 
a hydrogen atmosphere of 60 psi. The reaction mixture 

fide complex in tetrahydrofuran was th”en added dmp 
wise to the reaction mixture, and the mixture was re- 

was then filtered to remove the residual Raney nickel, fluxed for an additional ninety minutes. After coohng 
and the filtrate was concentrated to an oil by evapora- the reaction mixture to room temperature, it was diluted 
tion of tire solvent under reduced pressure, and the oil 60 
was crystall&d from fresh‘~&i&ol and diethyl ether to 

by addition of diethyl ether saturated with hydrogen 
chloride. The precipitate that formed was collected by 

provide 29.8 g of RR-N~~~hrcitoxyph~ylenyl)-2hy- fItration and crystallii from ethanol and diethyl 
droxyethyfj-l-methyl-3-Whydroxyphenyl)- ether to give 3.29 g. of l-phenyl-2-[l-methyl-~~~~~ 
propylat&ium chloride. M.P. 176’-176.5’ C (dec.) 
[ab -22.7’, [a]365 -71.2’ (3.7 m&ml MeOH). 6s 

~h~~~ylamino]ethanol hydrochloride M.P. 

Analysis talc. for CdiuNO3cI: Analysis C&Z. for C,&.$~2Ot: 
Theory: C, 63.99; H, 7.16; N. 4.15; Theory: C. 61.62; H, 6.61: N, 7.98; Cl, 10.11. 
Found : C, 63.M; H. 7.26; N, 4.32. Found: C. 61.76; H, 6.62; N. 7.76; Cl, 10.13. 
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EXAMPLE 10 

l-(4-Hydroxyphcnyl)-2-[Ll-dimethyi-3-phenyl- 
propylamino]ethanol 

A solution of 32.6 g. (0.2 m) of l.ldimethyl-3-phenyl- 5 
propyfamine and 22.9 g. (0.1 m) of 2+-methoxy- 
phenyl)-t-oxoethyl bromide in 75 ml. of tetrahydrofu- 
ran was heated at reflux for thirty-six hours. The rut- 
tion mixture was then cooled and added. to 2 liters of 
diethyl ether. The precipitate was removed by filtm- 10 
tion, and the filtrate was acidified with hydrobromic 
acid to give 18.15 g. of l-(4- methoxyphenyl)-i-oxo-2- 
(1, Idimethyl-3-phenylpropyiammo) ethrne hydrobro- 
mide. M.P. 174’-178’ C. 

The compound thus formed was dissolved in 85 ml. IS 
of glacial acetic acid containing 35 ml. of hydrobromic . 
acid, and the solution was heated at reflux for nine 
hours. The solution was then cooled and the soivem 
was removed by evaporation to provide, following 
crystallization from ethanol and diethyl ether, 7.8 g. of 20 
l+&hydroxyphenyl>l -oxo-2-( l.ldimethyl-3-phenyl- 
propylamino)ethane hydrobromide. M.P. 228’-230’ C. 

Catalytic hydrogenation of 5.0 g. of the compound 
from above in 44 ml. of ethanol containing 1.25 g- of 
five percent palladium on carbon afforded, following 25 
crystallization from acetone and diethyl ether, 2.3 g. of 
l-(4-hydroxypheyi)-2-(l,ldimethyl-Ephenyl- 
propylamino)ethanol hydrobromide. UP. 168’-170’ C. 
Analysis talc. for C19Hz6BrNOz: 
Theory: C, 60.00; H, 6.89; N, 3.68. 30 
Found: C, 60.28; H, 6.67; N. 3.62. 

EXAMPLE 11 
1-(3-Hydroxypheny1)-2-[1,1-diiethy1-3-(4-8uoro 

phenyl)propylamino]ethanol 35 
To a stirred solution of 67.2 g. (0.22M) of 2-(J-ben- 

zyloxyphenyI)-2-oxoethyl bromide in 200 ml. of.aceto- 
airrile was added a solution of 54.3 P;. (0.20 Ml of N-ben- 
zyl-l,ldimethyl-3-(4-fh~~ophenyl~propylamine in 600 
ml. of acetonitrile containing 42 ml. (0.22M) of diiso- 40 
propylethyiaminc. The reaction mixture was stirred for 
about six -hours at reflux. and then was cooled and 
stored at room zemoerature for forty-einht hours. The 
reaction mixture w& next diluted by ad&on of aque- 
ous sodium hydroxide, and the organic solveuts were 45 
removed by evaporation under r&ced pressure. The 
aqueous alkaline mixture * extracted with ethyl ace- 
tate, which was than washed with water, dried, and 
concentrated to dryness to give an Oil. The oil was 
dissoived in ethanofand diethyl ether and converted to so 
the hvdrochloride &lt by addition of excess hvdroeen 
&lo&e. The precipitated solid was collected by f&a- 
tion and reory%&ed from ethyl acetate to give 51.3 g. 
of I +bemyloxyphenyl)~I oxo-2-[Wbenzyl> I,1 - 
dimethyt-3+-fluorophenyl) propylaminojethane hy- 55 
drochioride. M.P. 137-145’ C. 

The compound thus prepared was reduced by reac- 
tion with 16 g. of sodium borohydride in ethanol. lsola- -._ _. . 

EXAMPLE 15 
I-Phenyl-2-I I-methyl-3-(4-methylsulfonylphenyl)- 

propylamiuo]ethanol hydrochloride 
?ion of the product. folloWed by conversron to the hy- 
drochloride salt ami crysmllization from diethyl ether 60 Methyl 2-(4-methylthiophenyl)ethyl ketone was oxi- 
tiorded 55.0 g. of I-(3-hermyloxypheuyl)-2-[(N-ben- dii by reaction with m-chloroperbenwic acid to give 
zyI> l, l-dimethyl-3+florophenyl)propylamhto]e- methyl 2-(4-methylsulfonyiphenyl)ethyl ketone A solu- 
tfianoj hydrochloride MS. 386.5’-191’ C tion of 6.73 g. of 2-amino-I-phenylethanol and 1.10 g. of 

A solution of 10.0 g. of the product thm produced in methyl 2-@-methylsufonylphenyl)ethyl ketone in 500 
200 ml. of ethanol containing 3.0 g. of Ratmy Nickel 65 ml. of toluene containing 200 mg. of p-toluenesulfonic 
was shaken for two hours at 2Y C. under hydrogen at acid was heated at reflux for twenty-four hours. The 
44 psi; The reaction mixture was then ffitered, and the reaction mixture was cooled and the solvent was re- 
solvent was removed from the filtrate by evaporation moved by evaporation to give the Schiff base l-phenyl- 

under reduced pressure to give a white solid. The solid 
was triturated with ethyl acetate and air dried to pro- 
vide 5.9 g. of I-(3-hydroxyphenyl)-2-[l,ldimethyi-3-(4- 
fluorophenyl)propylamino]ethanoI hydrochloride. 
M.P. 196-S’-198.5’ C. 
Analysis talc. for C19Hzs ClFNO2: 
Theory: C, 64.49; H. 7.12; N. 3.96; Cl, 10.02. 
Found: C, 64.29: H. 6.97; N, 4.06; Cl. 9.89. 

EXAMPLE I2 
I +Hydroxyphenyl)-2-[ I,1 -dimethyl-3-(4aminocr- 

bonylphenyl)propylamino]ethonol 
A suspension of 10.0 g. (50 mM) of I,]-dimethyl-3-(4- 

aminocarbonyiphcnyl)propyiamine and 15.0 g. (50 mM) 
of I-(4-bentyioxyphenyi)-l-oxoethyl bromide in 1000 
ml. of acetonitrilc containing 32.0 g. @.3M) of sodium 
carbonate and 100 ml. of water was stirred for one hour 
at 25’ C. The precipitate that formed was collected by. 
flitration. washed with water and with diethyl ether, 
and air dried to provide 8.0 g. of l-(4-benxyloxyphenyl)- 
Ioxo-2-[l,ldimethyi-3(4-aminocarbonylphenyl)- 
propylamino]ethane. M.P. 184-187’ C. This product 
was converted to the hydrochloride salt by reaction 
with hydrogen chloride in diethyl ether. M.P. 
219’-224’ C. 

The compound thus prepared was reacted with so- I) 
dium borohydridc in methanol to provide, following 
conversion to the hydrochloride salt &rd crystailiition 
from methanol and diethyl ether, 5.8 g. of l-(4- ben- 
zyloxyphenyl)-2-[Lldimcthyi-3+kminocarbonyiphe- 
nyl )propyiamino)ethanol hydrohioride. M.P. 141-143’ 
C. 

Reaction of the above compound with hydrogen in 
the presence of Raney Nickel effected cleavage of the 
hydroxy protecting group to afford, following crystalli- 
zation of the hydrochloride salt, 1.3 g. of I-(&minocar- 
bonylphenyl)propylamino]ethanoi hydrochloride. M.P. 
185’ C. (dec.) 
Analysis talc. for CxH&iN203: 
Theory: C, 63.40; H, 7.18; N, 7.39; Cl, 9.36. 
Found: C, 63.26; H. 7.01; N, 7.45; Cl, 9.42. 

The compounds of Examples 13 and 14 were pre- 
pared by the general procedure of Example 12 

EXAMPLE 13 
1-(2Fluorophenyl)-2-r 1,l dimethyl-3-(4-amino 

bonylphenyl)propylamino]ethanol hydrochloride; 
M.P. 22r-230. c. 

EXAMPLE 14 
S-(3-HydroxyphcnyI>2-[1,idimethyl-3-(4-hydroxy- 

phenyl)propyiamino]ethanol hydrobromide; 
M.P. 161’-165’ C 
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2-[1-methyl-3-(4-methykulfonylphenyl)propyhmino]e- 
thanol. The Schiff base thus prepared was reacted with 
3.7 g. of sodium borohydride in 500 ml. of ethanol at 0’ 
C. for sixteen hours. The react+ mh$un was diluted 
by addition of 50 ml. of acetone and 20 ml. of 3N hydro- 
chloric acid. The mixture was concentrated to an oil by 
evaporation of the solvent. The oil crystallized upon 
standing at room temperature R~~tdiization of the 
product from 200 ml. of hot ethad afforded 8.96 g. 
(48% yieid) of I-phenyl-2-[ I-methyl-3-(6methylsul- 
fonylphenyl)propyiamino]ethano~ hydrochloride. UP. 
lW-170’ c. 
Analysis cak. for Ct9HxaNo~S: 
Theory: c, 59.44; H. 6.83; N, 3.65; Cl. 9.23; S. 8.35. 
Found: C. 59.28; H. 6.57; N, 3.70; Cl. 9.36; S.8.11. 

EXAMPLE 16 
Premix for Chickens 

Ingrcdkm 
I+hydmxyphmyl~2-( l.i- 
dimcrhyl-Ephrnylpmp~~min~~- 

% by we@ 

25 

cthmol arccinat 
Ground Corn 
Sodium Chloride 

14 
I 25 
loo 

2. 
. EXAMPLE 17 

Premix for ruminants 
30 

Yellow corn 61.W 1220.0 
Corn cobs 20.00 4CO.O 
Aifalh Mol. dchydntcd 5.40 108.0 
Soyhem oil mai 8.00 160.0 
urea reed grudc 0.50 10.0 
Molvsc% cane 1.w 60.0 
Diicium phonpktc 0.43 8.6 I 
Sal1 0.30 6.0 * 
Calcium carbonale 0.14 2.3 
Trace mineral premix’ 0.03 0.6 
Vitamin A + D.I Premix’ 0.10 LO 
Viramin E Premix* 0.10 2.0 
I+Hydmrypbmylf-Z-U- -- 1.w 20.0 
dimethyl-Ephenylpropy~mino~ x0.00 2x0.0 
ChllOl 

‘Tme mid m cenunn: 2% mpnoc in mrnplMc oxide. 001% iodi 
P~~~~Cn~rtreDb.llamnm~raJ6m~~~~roxidr 

40 
:. 

EXAMPLE 18 
Premix for Swine 

45 
hgralial % by weiJlc 

I-fChydmxrpbcsyl)-2~I-medtyl- 16 
3+hydmxrphayl)pmputi~Ol- 
CtbmoI hydroohIoridc 

. soybraominrna 88 
Mblaald 2 

x and fdkwing a period of adaptation, catheters were 
103 plac& in their femoral veins. Prior to admin@ation of 

the test compounds, all animals were fasted for a period 

The compounds to be employed in the method of thii 
invention have demonstrated effmacy in animal tests 
designed to establish beneficial nutritipual effects. In 
one test designed to show lipolytic activity, normal 
swine, either barrows or gilts. were employed to ana- 
lyze the effekt of compounds on blood glucose, insulin, 
and non-&&fed fatty acids (NEFA). 

Test animals were maintained in metabolii crates, 

The above jngredients are blended to unifdnnity to 
of forty hours Such fasting causes an elevation of 

provide a dry flowable premix that can be admixed with 
NEFAb in the blood. On the day of the test, all animals 

a typical animal feed ration.pt a ate to provide about 20 
55 were fed a nond feed ration, and one group of animals 

ppm of active ingredient m the fmal feed ration. For 
were held as conKr& while a110tfia group Of animals 

exampIe. the premix can be added to the following 
received a test compound. The test compounds were 

swine grower ration for covenient Oral admmWxata '011 
admin&red at 200 mcg/kg intravenously, or orally at 

of the &phenethanokmine to swine. 
1 mg/lrg. Blood samples were taken from each animal 

60 imm&&y prior to treatment and then at one hour 
intervals fo a period of six hours following treatment 

fagcd*nr %bywighr fbr/ron The blood plasma was analpd for glucose, insulin and 

zfi$aETMl 
76.70 IS34 WA content. 
19.35 30 When the fasted pigs were fed the normal feed ration. 

mIvmt aumlcd. dchuncd 65 
c8kiwncuboauc 1.20 14 

without a test compound, the NEFA levels in the blood 
. . 

-pborphucfccdprde 1.20 24 drop dramatica3ly and remained low. A &phme- 

sdt Isodhlm lzhksdc) 10 thanolamine as defmed herein cased either an eievation 
lhoc mhlcmI prani& AN.03’ E 2 in NEFAk, or inhibited the drop in NEFA’r Blood 
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levels of glucose and insulin were also elevated with the 
P-phenethanolarnines. 

14 

The following Table presents the Iipolytic activity of 
several preferred &phenethanoiamines when evaluated 
according to the test descri’ibed above. The results arc 5 

averages of several tests. 
TABLE I 

~polvtic Activity (iincrease in NEFA’s) 

YH 

RI \ 
9. 

CHCHrNHC--CK:CHz OR5 ‘O 

R? 

I: 

IS 
I increase 
in NEFA’s % increase 

““Cl in glucose 
R’ R; RJ R’ R) contmi ““Cl control 

H H H CHJ SO:CHr 131 9 20 
p H CHI CHI H 44s 48 
m-OH H CHJ CH.I H 71 31 
E-OH H CHx CHI I= 2a 72 

lcOH H CH> CHJ OK 141 15 

p-OH H CH> CHZ CONHz IK 169 
E-OH H CHJ CHJ OH 6R 40 25 

sH3 :: C& Ct> i?’ 
199 7 
84 Is 

;$CHz H CHs CHJ OH 249 5 
H H H CHJ NO: 1458 27 

30 

A ten day in vivo study was employed to determine 
the cfl’ect of &phenethanolamines on feed efficiency 
and rate of growth. In these studies, barrows and gilts 
weighing approximately 60 kg were maintained in indi- 35 
viduaI pens. Each treatment was replicated six times in 
randomly assigned animals, with each test animal ftpm- 
ing an experimexd unit. A group of control animals 
rcocivcd a noral swine grower feed ration comprising 
the following igredients: 40 

1ngmdicn1 + by wcigbt 

GmmKiycllowcon’ 76m 
soybandmal 19.35 is 

cdciuma7bonac 
Dial&m phc+aIe 
ut 
Tmcc minmi premix 
swine Vitamin premix 
Vi&n A pra& 3M USP units/lb. 
Maldonhw Hydmxy uulo@c. 93% 
sdoniom premir 

nJ0 
1.20 
0.50 
0.10 
0.65 
0.05 
0.20 
0.03 

100.00 

The test animals received the same feed ration plus the 
test compouud. All animals received feed and water ad 
Iiiitmn. AII animals were weighed on day 1 and again 
on day IO, and feed consumption as measured by re- 
cording all feed issued and any remaining feed on day 
IO.~res&of~seriesofthis IOdaytestforsev- 
cral &phenethanolatnhtes are given in Table II. In the 
Table, the column labelled “ADG” is the average daily 
weight g8it1 in pounds, “ADP is the average daily feed 
coneurttption (ii pounds) by the test animat; and F/G is 
the fad &icicucy cakulated as ADF divided by ADG. 

so 

55 

60 

65 

TABLE II 
Cmwlh Promkm and Feed ERicienc~ 

RJ 

R’ R? X3 RJ dose ppm ADC ADF F/G 
Experimcnc 1 

Conlrol I.60 4.7 298 

fp” H :: OH 2o 
2.19 5.0 2.33 

H NO: 20 1.78 4.22 2.37 
Expcrimmc II 

conr7d 1.34 4.16 3.22 
P-OK KCKrH 20 I.60 4.26 
$H H CHJ F 20 1.52 4.9 I: 

The &phenethanoIamines to be employed in the 
method of this invention CM be administered in combi- 
nation with other compounds known to have a bencfi- 
ciai effect upon animals. Typical compounds to be co- 
administered with the P-phenethanolamines include 
antibiotics, for example any of the tetracyclines, tylosin, 
penicillins, cephalosporins, pofyether antibiotics, glyco- 
peptides, orthosomycins and related compounds com- 
monly administered to swine, poultry, ruminants and 
the like. A preferred combination to be employed in the * 
present method is an antibiotic such as tyiosin or a tctra- 
cycline, together with I-@-hydroxyphenyl)-2-[l-meth- 
yl-3+hydroxypnenyi)propylamino]ethanol. Such 
combinations will comprise the respective components 
in a ratio of about I to about 2 partt by weight of & 
phenethanolaminc and about 1 to about IO parts by 
weight of the partner component. 

In a typical treatment, l-(4-hydroxyphenyl)-2-[I- 
methyl-3-Q%-hydroxyphenyl)propyiamino]ethanol was 
evaluated in a 42day study employing finishing swine 
Each tfeatment was replicated four times, with three 
pigs per replication. All treatments included a normal 
feed diet plus tylosin at 40 g/T’. The animals were tested 
for growth performance and f& efficiency enhance- 
ment. Carcass quality was determined by analysis for fat 
and muscling. The reds of the study are given in 
Table III. Both j3-phenethanolaminc treatments re- 
sulted in improved growth performance and carcasses 
with less fat and more-muscle. 

TABLE III 
Gmwth Pmmotion Feed Elkimcy 

and Caras Qualitv 
8-phcnnbrmokmini 

cm- % St 
rml’ 20 gn chmgc 40 ‘p change 

ADG 1.94 207 (6.7) 20s 
z= 628 3.24 6.63 3.20 (-1.2) (5.6) 6.64 3.24 

;? 
toi 

Live wt. at 217.0 2220 (28) 221.0 (1.8) 
Slaughter. lb 
chilled carcur 154.6 1boJ (3.8) 159.8 (3.4) 
WI. lb 
Fu Dcptb .I 10th I.15 I.09 (-rn 1.0s (-8.7-I 
lub.h 
Loin Eye Area Sp, in 4.64 4.91 (S.8, 4.84 (4J) 
Eaimacd Pounds of 14.2 78.8 (6.1) 78.4 (5.7) 

- -.---____.____ ---- _---_ - __._.__. 
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The’data reported in Tg III further demonstrates 
that the fl-phenethanolaminp described herein promote 
growth, improve fax! &kim~y and hnprove lmness. 

In a similar study conducted over a 61 day period, a 
group of control animals received a normal daily feed 5 
ration with no additive. Another group of animals re- 
ccived the feed mtion plus tyiosin at 40 g/r, while 
another group received the feed ration plus l-(4- 
hydroxyphenyI)-2-I I-methyl-3+hydroxyphenyl)- 
propylamino]ethanol hydrochloride (compound A) at 10 
20 g/T. A final group of finishing swine received the 
feed ration plus the combination of 40 g/r of tylosin 
and 20 g/T of the phenethanolamine. The results of this 
trial are given in Table IV. 

TABLEIV . 15 

tvlosln + 
Comml Tyk%fn A _ A 

ADCf 1.63 1.64 1.36 1.50 
ADF 
F/G 
Staughrcr Wt (Ibs) 
carcxss WI. (Ibd 
Fu Dqth. 10th 
rib. (in)’ 
Loin Eye Arm (in?’ 
GL % Mucfe~ 
En. P0und.t Muscle’ 

5.64 5.n 5.10 5.3R 
3.46 3.51 3.n 3.59 20 

210 ?I1 193 201 
IS.3 151.5 140.1 Mb.3 

0.96 0.96 0.80 0.85 

4.60 4.68 4.92 I.00 
49.2 49.2 51.4 
75.3 76.5 74.1 

51.2 25 
76.8 

‘A rrparicn eqimioo ia cmploycd ia.n+%ut at fhc num&sf pmifcdam d 
-kuc,,, ,,,- (J. AW Scicncc 1977. Vd. U:U-I?). 

.r. 
30 

.. As in the previous study, both phenethanolamine 
. . treatments resulted in carcasses with less fat and more 

imscle. It should also be noted that the estimated 
amount oi carcass muscle produced with the Tytosin 
+A treatment was similar to that produced in the con- 35 
trol and the Tylosin treatment alone. This result was 
achieved, however, with less feed consumption than 
either the control or the TyMn treatments. 

Additional studies have been carried out to demon- 
_ estrate the anabolic effect of B-phmethanolamines in 40 
. swine. The et&t of the compounds On nitrogen Mm- 

tion in tinishing barrows was determined. Nitrogen 
” retention is tile diffcrencc betuken titrogm intake and 

nitrogen excreted. Increased nitrOW retention is 
known to be associated with increased anabolic activity, 
resulting in improved carcass muscling and leanness. 

45 

Ic a typical study, barrows weighing about 172 
POUII& 08 Kd were orally adminktered various doses 

16 
and feed efficacy of various mixtures of diastereomers, 
barrows initially weighing about 177 pounds were fed a 
normal swine diet plus a &phcnethanolamine at 20 fl 
of fecdstuff. Each treatment was replicated in twelve 
individually fed animals. The res&i are presented in 
Table VI and show that growth performance was im- 
proved by both @-phtnethanoiamine treatments with 
very little change in feed intake. 

TABLE VI 
Avenge AVCrXg+ 

Dafly Daily 
Feed (lbs) Gain flbsf 

5.89 I.% 
I-(Chydmryphcnyl~Z~I~mclhyl-.t 
(~hydroxyphenyl)pm~yllmino)elh.nof 
hydrochloride 
57.5% RR.SS 
42% RSSR 

5.94 LI5 

1-(6hydmxyphmyl~3-[I-methyl~?~~ 
bydroxyphenyl)pmpylumina)nhonol 
hydmchloridc 
4770 RRSS 
53% RSSR 

J.86 1.95 

The data in Table VI demonstrates that the method of 
improving feed efficiency and promoting growth can be 
practiced with any desired mixture of &phenethanola- 
mine optical isomers. 

The efficacy of the &phenethanolamines described 
herein also has been demonstrate in poultry. In a typical 
study, broilers, that were hventy-one days old were 
administered an oral dosing of a &phenethanolamine in 
their normal daily feed ration. All animals received the 
following broiler finisher ration: 

Ingmdfftr 

Gmund veflow cam 

alo by weight 

66.40 

Ibsn 

1328sm 
Attim&gctabfc fat 
Con Glut. meal (60%) 
soybmn meat (48%) 
Fti nuaf-mafudm 
Dfofum phosphate 
Father me&Hydr. 
Gmund fimeudac 
sdt 
Vimmin Premixl _ . 

153 
4.M) 

19.19 
250 
1.01 
250 
0.83 
a.30 
0.50 

30.60 
So.00 

383.80 
50.00 
34.20 
50.00 
lb&J 
600 

Ia00 bf i~~h~droxypheny(l-me~Yl-~~hy&O~- 
phenyl)propyiaminoJethanol hydrochloride (Corn- b Tnre mfncrnl pranix~ aio 2.M) 
wund Al. AU animals received water and a constant Methiifne Hyd. ~rul. a15 3.w 

hmount a’r normal swine feed ration. The results of this 
study are prcsmted in Tible V, and show that ail & 
phmctbolamine treatments improved nitrogen reten- 
tion compared to controls. ss 

TABLE V 
Nitmgat Retatcian 

Anfmxlsocr NffPal Retaid 
ucaullkt 

6 
3 

: 

iv&Y) 
21.0 60 
23.6 
23.9 
25.0 

As pointed out above the method of this invention 6s 
C8UlbCptW2ticcdWithilldiVid~ isomers of &phene- 
than&&~ or witi r&tures of isomeis and diastcreo- 
ma. h a &y to d&ermine the effect on weight gain 

Test animals received with the above ration varying 
doses of 1-(4-hydroxyphenyl>2-[I-methyl-3-&hydrox- 
yphcnyI)propylamino]cthanol hydrochloride (com- 
pound A). Each treatment was replicated sixteen times, 
and the test was terminated when the animals reached 
flf&six days of age. The animals were analyzed for 
weight gain and feed &‘icim~. The rcsub of thii test 
in broilers is presented in Table WI as mean wei& 
gain and mean feed to gain ratios. 

. 



e. 
. 17 

4,690,95 1 
I. . 

TABLE VII 

_ Fad Eniciency 
Weight Gain Feed/ 9n chngo 5 

“o~!:cH2N”~h-nq==JoH 

Dose % im- Gti from 
Tre;ronall (dr) pram provnnenl Ratio conrml or an acid addition salt thereof. 
C0nWO1 1473 0 2.336 0 2. A method for improving the efficiency of feed 
Cumpaund A IO IS85 7.6 2.292 1.9 utilization by ruminants comprising administering to the 
Compound A 20 16t3 9s L29t 1.6 
Compound A Ul IS50 5.2 L312 

lo ruminant an effective amount of a compound of the 
1.0 

Compound A C.0 1669 13.3 2221 
formula 

4.9 

The results of thii study demonstrate that the /3- ,s 
phmethanolamines described herein are effective in 
promoting growth and improving feed efficiency in 
poultry. 

or an acid addition salt thereof. 
3. The method of claim 1 employing l-(4-hydroxy- 

phenyl)-Z[ I-methyl-3-(4-hydroxyphcnyl)- 
pmpylamino]ethanol hydrochloride. 

4. The method of claim 1 employing R-R-1-(4- 
hydroxyphenyi)-2-[I-methyl-3-(4-hydroxyphenyl> 
propylamino]ethanol. or an acid addition salt thereof. 

5. The method of claim 2 employing l+-hydroxy- 
phenyi)-2-[I -methyl-3-&hydroxyphenyi)- 
propylaminojethanol hydrochloride. L 

6. The method of claim 2 employing I&R-l-(4- 
hydroxyphenylj-2-[1-methyl-3-(4-hydroxyphenyl)- 
propylaminojethanol. or an acid addition salt thereof. 

7. A method for improving leanness in domesticated 
animak comprising administering to the anixal an effec- 
tive amount of a compound of the formula 

The compounds of thC invention also have demon- 
strated efIkz~cy in ruminants. Forty-eight crossbred 20 
wether lambs were employed in a test designed to show 
the effects of Compound A (l-(4-hydroxyphenyl>2-[ l- 
methyl-3-(4-hydmxyphenyl)propyiamino)ethanol hy- 
drochloride) at varying doses. Sixteen animals were 
held as controls, while sixteen received 40 ppm of Com- 
pound A, and another sixteen received 80 ppm of Corn- 
pound A. All animals received a normal daily feed ra- 
tion and water ad libitum. Average daily weight gain 
and average daily feed consumption after twenty-eight 
days is given below in Table VIII. The data demon- 
strates that a /3-phencthanolamine as defined herein is 
effective in promoting growth and improving feed effi- 
ciency in ruminants- 

TABLE VIII 
Growth PcrformanCCofknb~ 

Dose ADG ADF 
Tmon001 

conlrol 

(pfnn) . obr) (lW F/G 

0.414 3.68 
40 

0 hII9 
&&oundA 40 0.411 3.61 B.64 
CompoondA 80 0.472 3.n 7.56 

we ciaim: 4s 
1. A method for pmmOting ihe growth of a rImkant 

comprising administuing to the ruminant a growth 
pmmoting amount of a compound of the formula 

so 

- 
-o- PH yis 

Ho \ / CHCH$HCHCH$X~ 

or an acid addition s.& thereof. 
8. The method of c@im.7 employing ,1-(4-hydroxy- 

phenyl)-2-r 1-methyl-3+hydroxyphenyl)- 
propylamino]ethanol hydrochSoridr 

9. The method of claim 7 employing RR-l-(4- 
hydroxyphenyI)-Z-[I-methyI-3-(4-hydroxypheny& 
propylaminojethanol,. or an acid addition salt $ereof. 

l l * * l 
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